The complete amino acid sequences of four globins from the land leech Haemadipsa zeylanica var. japonica.
The amino acid sequences of four globins from the land leech, Haemadipsa zeylanica var. japonica, were determined using nucleotide sequencing and protein sequencing. The mature globin-molecules were composed of 146 amino acid residues for M-1 globin, 156 for M-2 globin, 143 for D-1 globin, and 149 for D-2 globin. Alignment of the four kinds of globins by Clustal X revealed 22 invariant amino acids. The four globins were 26-33% identical. A striking feature of amino acid alteration was: the replacement of the E7 distal-His of D-1 globin by phenylalanine because histidine is conserved among the rest of the globins of H. zeylanica, those of other representative species (Lumbricus and Tylorrhynchus) of Annelida and most other hemoglobins. A phylogenetic tree constructed of 18 globin structures including two species of leeches, H. zeylanica (a land leech) and Macrobdella decora (a freshwater leech), T. heterochaetus (a representative species of polychaetes), L. terrestris (a representative species of oligochaetes), and human alpha and beta globins strongly indicated that the leech globins first separated from globin lineage of annelids.